Abstract. In this paper, using the 1949-2016 data in the China statistical yearbook on population, the undercrowding effect model was used to simulate the pulse mutation of China's population growth in 2016 by maple17, and predict the development trend and peak of Chinese population.
Introduction
The influence of the universal two-child policy on the newly-born population is divided into long-term effect and short-term effect. In the recent year, China's full implementation of the universal two-child policy has obvious effects on childbirth encouragement. In 2016, the number of Chinese citizens applying for registration of birth increased significantly, and the number of births showed a significant growth trend. In the first half of 2016, the national birth population was 8.31 million, with a year-on-year growth of 6.9%. The birth proportion of the second child was 44.6%, increased by 6.7% compared with 2015. There are two expected reasons for the obvious increase of Chinese population in 2016: Firstly, according to the calculation of the investigation data, the new policy allowed 95.02 million couples to give birth to the second children, among which 41.24 million couples of the generation after 1970s account for 43.40%, followed by 27.58 million couples of the generation after 1980s accounting for 29.03%, 21.16 million couples of the generation after 1960s accounting for 22.27%, and 5.04 million couples of the generation after 1990s accounting for only 5.30% [1] . With the increase of age, the child-bearing period of the generations after 1970s and 1980s with the largest proportion gradually fades away, and they are more eager to give birth to the second children. Secondly, the year of 2015 is the year of goat in lunar calendar. There is a superstition rumour in Chinese folk. That is, children born in the year of goat will encounter many obstacles in the process of growing up, and they will suffer misfortune in life. In 2014, the interview investigation among a small scope of pregnant women in some regions shows that some of them did hold the opinion of "avoiding fertility in the year of goat, and placing the Planned Parenthood in 2016 or 2017 [1] ".
Because of the cumulated influence of birth policy adjustments and Chinese zodiac, birth will be accumulated to a certain extent due to the release of the second-child birth potential energy in a short period of time. There will be a saltatory rise, namely, a population impulse mutation. The existing literature did not propose a mathematical model method to solve such problems. We utilized the undercrowding effect growth model with impulse to study the influence of impulse mutation on the development trend of Chinese population through Maple17 software and numerical simulation method. The research method has certain theoretical value and practical significance.
Pulse Mutation Model of Population Growth
With the application of computer simulation technology, the research on the growth model has been more in-depth. Logistic growth model is introduced as a self-restriction population growth model verifying Malthus's unlimited growth model. Logistic model is a nonlinear first order differential equation
(1) where b and d are population's birth and death rate, h is the parameter defining per capita intensity of crowding effect. Since K is a constant. As a general model of population growth, Eqn (1) 
(2) where s N represents the intensity of undercrowding effect as a dilution factor. The undercrowding effect growth model has a strong adaptability to the data fitting, so it is applied more widely.
Chinese year-end population data was expressed in the format of Mathematica 8 software, and the unit is a hundred million. On January 20th, 2017, National Bureau of Statistics announced the news on its official website that the total population of mainland China was 1.38271 billion at the end of 2016, increased by 8.09 million compared with the end of the last year. This verifies that the implementation of the universal two-child policy led to a pulse mutation for Chinese population. The previous research methods are no longer applicable. Therefore, we utilized the undercrowding effect growth model with impulsive effects to study the Chinese year-end population change trend under the universal two-child policy. Also, Maple17 software was utilized to carry out computer numerical simulation on the prediction model with impulsive effects.
Here t=66 corresponds to the year of 2015. It is predicted that the impulse mutation of Chinese population data at the end of 2015 and 2016 can describe the impulse changes through Heaviside function. The pulse function is set as 
In order to verify the general influence trend of impulse on Chinese population development, we set m=0.1012, and can describe impulse mutation through Heaviside function (4) (as shown in Figure 1) . The undercrowding effect model (5) with impulse effects was utilized to study the change of Chinese year-end population under the universal two-child policy, and the prediction curve is as shown in Figure 2 .
When m=0, that is the prediction curve of the undercrowding effect model (6) when two-child policy is not implemented, which has been studied in the previous section. The prediction curves of the undercrowding effect model without impulse and the undercrowding effect model with impulse mutation were drawn in Figure 3 . The local enlarged figure 4 of Figure 3 is given so that the curves can be observed more clearly. It can be seen that the undercrowding effect model without impulse cannot well describe Chinese population data. In order to better describe the long-term development trend of the Chinese year-end population change curve under the universal two-child policy, we utilized Maple17 software to draw a long-term development trend diagram, which shows that Chinese population has an impulse mutation under the universal two-child policy. As shown in Figure 5 and Figure 6 , the impulse mutation of Chinese population birth in 2016 accelerated the time that Chinese population reached the peak. the undercrowding effect growth model with impulse influence predicted that Chinese population would be 1.3918 billion at the end of 2017, and the peak value is 1.45 billion. The predicted peak of our research and the existing research is 1.45 billion [4, 5, 6] . However, our research shows that the population will peak ahead of schedule because of the implementation of the two-child policy, which has certain guiding significance to Chinese population development strategy. 
Conclusions
The full implementation of the universal two-child policy will promote the long-term equilibrium development and family harmony and happiness in China. We predicted that the peak population of China was 1.45 billion. The research results indicate thatthe universal second-child policy lead to an impulse mutation in Chinese population. Chinese population is predicted to reach 1.3918 billion at the end of 2017. If undercrowding effect model (2) is utilized to predict the population at the end of 2017, there will be an obvious false prediction. Therefore, undercrowding effect model (5) with impulse mutation modifies the defects and shortcomings of undercrowding effect model (2) , and has certain originality. The research method of this paper provides a reference method for population research.
